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J VI HIMALIA: NARROWBAND SPECTROPHOTOMETRIC SUPPORT OF A C-CLASS ASTEROID ORIGIN.
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Narrowband spectrophotomettgken in April, 1995, some of Jupiter's outeatellites anatoncludedthat five of
and July, 1996, of J VI Himalistrongly supporthe theory the moons, Himalia, Elara andLysithea amongthese,
that J VI Himalia is indeed &-class asteroid. Thauly appeared to be C-class asteroids. Hartmann[7] suggested
data were taken ooonsecutive nightand, considering a  that Jupiter resonances scattered C-type asteroids around the
rotational period ogither9.2 or 9.8hours[1] forthis moon solar system allowing for C-type captures by Jupiter. Luu[1]
of Jupiter, full spacialcoverage of oppositesides was concludedthat J VI Himalia is a Cype asteroid and J X
obtained. Lysithea is a D-type asteroid.

On April 20, 1995, visible and near-infrared (0.49 - 0.95 The narrowband spectrophotometry of bsites of J VI
pum) CCD reflectance spectra of J VI Himalia (dispersion = Himalia show no dramatic mineralogic differendesn one
7.92 Alpixel) were taken at the CefFololo Inter-American another thoughthe strength of an apparent 0.70 pm
Observatory, Chile, using the 1.5-m telescope with a absorption feature tends to be stronger onsdwnd night.
cassegrain spectrograph. These reflectance spectra wer&his conclusion must be viewedvith caution as an

scaled to 1.0 around 0.56 um and ratioed to satatog extinction correction was inacheivalfter 7/19/96 data and
starsSAO 159706 andSAO 120107 with little difference the spectrahave lower SNR. The absorption feature
between the resulting spectra. centered at 0.70 um is evident &l three narrowband

On July 18-191996, visible and near-infrared (0.40 - reflectance spectra and an absorption in this general area is
0.98 um) CCD reflectance spectra of J VI Himalia seen in theECAS photometry. Agxpected from previous
(dispersion = 3.67 A/pixel & 7.40 AJpixel, respectively) studies, J VI Himalia's spectral shape appears thdieof a
were taken at University dirizona's StewardObservatory C-class asteroid. (See Figure 1.)
at Kitt Peak using the 2.25-m telescope with a cassegrain

spectrograph. These spectra were ratioed t€y6B on J VI Himalia

both nights and scaled to 1.0 around Q6. The July 18 ¢

19th data were not extinction corrected. J Mimalia's 1-7§ o o . o

airmass was 1.73 and gpectra were ratioed to spectra of 16F o o o ECAS

solar analogstar 16Cyg B at anairmass of 1.49 on this
night. The data display excellent correlation with the
narrowband spectrophotometry of Jaigth, 1996 and April
20, 1995 as well th&eCAS photometry of Tholen and
Zellner[2] taken on March 29, 1981. TREAS photometry
of J VI Himalia were converted sudhat the 0.550 pm
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reflectance \{ filter) is equal to 1.0. After a linear el WW o

background continuum was removed, a 5-psimioothing 09 o

was performed on all narrowband spectrophotometry. 0-80:3' T T T T T
Of Jupiter's eight known outeatellites, it is the inner ’ ’ Wavélength '(Hm) ’ ’

four which is of concern tthis paper: JVIHimalia, J VI

Elara, J X Lysithea, and J XlIl Leda. Their mean semimajor Figure 1. ECAS photometry and near-infrared reflectance spectra

axis is a = 2.275 x 10°7 km.[1]. Four tife eight outer of J VI Himalia. ECAS photometry[2] was converted such that the

. . . . P 0.550 pm Y filter) is equal to 1. Reflectance speacivere scaled
satellites travel irprograde orbit whileghe remainingfour t0 1.0 around).56 pmand ratioed to SACL59706 (04/20/95)

travel in retrograde orbit. The suggestion sitellite and 16 Cyg B07/18/96, 07/19/96). /-point smoothing of the
capture by nebula drag was first discussed in 1910 by See, reflectance spectra and removal of background linear continuum
then applied to Jupiter by Kuiper[8jho also suggested the has been performeDatahave been overlain tshowtheir good
breakup of captured parental bodies. THigory was inter-spectral agreement as well as being individueffget for

. clearer visual inspection.
revisted by Pollacket al. [4] when he performed a
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guantitative analysis to support ttieorythat the satellites Features previously identified in visible and near-
were fragments of planetisimals lost and then recaptured byinfrared reflectance spectra of C-class asterdidwe
Jupiter. Thegas-drag capture remairthe most widely included: (1) A 0.60 - 0.65 pm centered absorption feature
accepted of the theories and extendsuggesthat the two generally associated with a 0.80 - 0.90 um absorption
groups of outer Joviarsatellites wereoriginally two feature and attributed to the presence of iron oxides[8,9].

captured asteroids subsequently fragmented when drawn(2) A 0.70 um centered absorption feature associated with a
into Jovian orbit. Radiometry 20pum byCruikshank([5] for 3.0 um water ohydration absorption feature and attributed
Himalia and Elara first suggested a ypd material, later to phyllosilicates[9,10].

confirmed with polarization measurements by Degewij The 0.60 - 0.65 um and 0.80 - 0,90 pm_absorption
al.[6]. Tholen and Zeliner[2] gathereEICAS photometry of  features are attributed RA1 — 4To(G)Fe3* and®Aq -
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4T1(G)Fé3+ charge transfer transitions in minerals such as Gaffey,LPSC XXIV, p.715, 1993; [9]Vilas, Jarvi&affey,
goethite, hematite and jarosite, that gm®ducts of the Icarus 109, p. 274, 1994; [10]Vilas]carus 111, p.456,
aqueous alteration of anhydrosdicates. The 0.70 pm 1994; [11]Rivkin, A.S., personal communication.
absorption feature is attributed to thé?fe. Fe3* charge
transfer transition in oxidized iron present in phyllosilicates.
The associated 3.0 um absorption feature is due to structural
hydroxyl (OH) and interlayer and adsorbeg®
J VI Himalia appears to have a 0.70 um centered
absorption feature althoughe center of 7/18/96pectra’s
absorption feature is shifted to a slightly lower wavelength
of 0.68um. While the 4/20/95 data and the 7/19/96 data
have too muclscatter todeny or confirm .80 - 0.90 pum
feature, the spectra of 7/18/86iggest a downturn ithis
area. The expected 3.0 um waterhgfiration feature is
inexplicably absent in IR radiometery of J VI Himalia[11].
The spectra of J VI Himalia have been compared to two
C-class asteroids with 0.70 um features present in their
spectra, 66 Maja and 187 Lamberta, to demonstrate the
similarities between the reflectance spectra. (See Figure 2.)
As C-class asteroids with the 0.70 um absorption feature
dominate the asteroid population at 2.6 - 3.5 A.U., this
would suggesthat J VI Himalia wagormed in ornear the
main belt, was ejected andubsequently captured by
Jupiter. If thetheory that a parent asteroid had been
captured and shattered into floerr pieces now known J Vi
Himalia, JVII Elara, J XLysithea, and Xlll Leda, then by
extension, one would expect these ottleee moons of
Jupiter to display similar mineralogicedmposition. ECAS
data of Elara and Lysithea support this.
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Figure 2. Near-infrared reflectance spectra of two C-class
asteroids, 66 Mja andl87 Lambertawhich contain thé®.70 pum
absorption feature, compared to two of the J VI alinspectra.
Data have been overlain teshow their good inter-spectral
agreement as well as being individuatiffset for clear visual
inspection.
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